The neurotoxic compound N-(2-chloroethyl)-N-ethyl-2-bromobenzylamine hydrochloride (DSP4) depletes endogenous norepinephrine and enhances release of [3H]norepinephrine from rat cortical slices.
The alkylating compound N-(2-chloroethyl)-N-ethyl-2-bromobenzylamine hydrochloride (DSP4) injected to rodents blocks norepinephrine (NE) uptake and reduces endogenous NE levels in the central nervous system and in the periphery. To investigate the processes leading to these alterations, rat cortical slices were incubated in the presence of DSP4. Cortical NE was depleted by 40% after incubation of slices in 10(-5) M DSP4 for 60 min and this was blocked by desipramine. The spontaneous outflow of radioactivity from cortical slices labeled previously with [3H]NE was enhanced markedly both during exposure to DSP4 and during the subsequent washings, suggesting that NE depletion could be due to this stimulation of NE release. The radioactivity released by DSP4 was accounted for mainly by NE and its deaminated metabolite 3,4-dihydroxyphenylglycol. The enhanced release, independent of external Ca++, apparently originated from the vesicular pool as it was absent after reserpine pretreatment. Activities of the enzymes related to NE synthesis were not altered by DSP4 in vitro and only monoamine oxidase activity was inhibited at high concentrations. Thus, the depletion of endogenous NE produced by DSP4 is probably due to a persistent enhancement of its release from the vesicular pool. Fixation of DSP4 to the NE transport system is necessary but not sufficient to produce the acute NE depletion and the characteristic long-term actions of the compound.